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(54) Device for casing products comprising an inspection unit and a sorting unit 



(57) A case packer has an inspection unit (3), a 
packing unit (6) and a sorting unit (4). The inspection 
unit is disposed on the upstream side of a path of trans- 
portation for transporting packaged products and 
inspects conditions of the products being transported 
on the path and thereby distinguishes defective prod- 
ucts from normal products. The packing unit is disposed 
on the downstream side and packs a container simulta- 
neously with products delivered to it in a plurality of 
rows. The sorting unit is disposed between the inspec- 
tion unit and the packing unit and discharges the defec- 
tive products away from the normal path of 



transportation but arranges the normal products in the 
plurality of rows. The sorting unit uses quasi -circular 
members with a straight edge. They are rotatable in a 
plane perpendicular to the path in both directions from a 
retracted position at which they do not protrude into the 
transportation path of the products and serve to dis- 
charge each of defective products by rotating in one 
direction. The normal products are arranged in two rows 
as these quasi-circular members either remain in their 
retracted positions or rotate in the opposite direction to 
push the product transversely. 




Q. 
LU 



Primed by Rank Xerox (UK) Business Services 
2.14.20/3.4 



1 



EP 0 806 361 A1 



2 



Description 

Background of the Invention 

This invention relates to a case packer, or an appa- 
ratus for sequentially depositing articles such as pack- 
aged products inside a case, or a container such as a 
cardboard box. 

Products such as potato chips, already weighed 
and sealed in bags by means of a bag maker-packaging 
machine, are shipped to the market in containers such 
as cardboard boxes, each containing a specified 
number of these bags. Japanese Patent Publication 
Tokkai 6-263106, for example, disclosed a case packer 
which may be used for such a purpose, using conveyors 
to sequentially transport packaged products supplied 
from a bag maker-packaging machine and a packing 
mechanism for automatically arranging these packaged 
products inside a given container such as a cardboard 
box. 

Such a case packer is usually provided with a seal 
checker for detecting a defectively sealed condition, a 
weight checker for checking the weight and a bag length 
checker for checking the length of each product sup- 
plied from a bag maker-packaging machine, disposed 
on the upstream side on the transportation path of the 
packaged products such that products which do not 
pass any one of the tests by these checking means can 
be discharged from their regular path of transportation 
by means of a discharging device. 

As for the packing mechanism, it has been known 
to use a holder member which is freely movable 
between a starting position above where the packaged 
products are brought in and a delivery position above 
where the container is placed to be filled, having a suc- 
tion pad on its lower surface for sucking up and releas- 
ing products. Such a holder member may be moved 
back and forth between its starting and delivery posi- 
tions and moved up and down at each of these positions 
to pack the delivered products sequentially in the con- 
tainer. It has also been known to provide two suction 
pads next to each other at each end of the holder mem- 
ber such that products which are transported in two 
rows on their travel path can be picked up together and 
delivered into the container simultaneously. 

A case packer having both a discharging device as 
described above as well as a device for arranging prod- 
ucts in two rows has a longer path of transportation and 
is expensive to set up. 

Summary of the Invention 

It is therefore an object of this invention to provide a 
case packer which, having both a device for arranging 
products in two rows and a device for discharging defec- 
tive products, is neither excessively large nor costly to 
produce. 

A case packer embodying this invention, with which 
the above and other objects can be accomplished, may 



be characterized as comprising an inspection unit, a 
packing unit and a sorting unit. The inspection unit is 
disposed on the upstream side of a path of transporta- 
tion for transporting packaged products and inspects 

5 conditions of the products being transported on the path 
and thereby distinguishes defective products from nor- 
mal products. The packing unit is disposed on the down- 
stream side and packs a container simultaneously with 
products delivered to it in a plurality of rows. The sorting 

10 unit is disposed between the inspection unit and the 
packing unit and discharges the defective products 
away from the normal path of transportation but serves 
to arrange the normal products in the plurality of rows. 
The sorting unit preferably includes a plurality of 

is quasi-circular members with a straight edge. They are 
rotatable in a plane perpendicular to the path in both 
directions from a retracted position at which they do not 
protrude into the path of their transportation but they 
serve to discharge each of defective products by rotat- 

20 ing in one direction. The normal products are arranged 
in two row as these quasi -circular members either 
remain in their retracted position or rotate in the oppo- 
site direction to push the product transversely to the 
path of transportation. 

25 According to a preferred embodiment, the inspec- 
tion unit includes a length sensor for measuring the 
length of products being transported, and the sorting 
unit is operated for a variable length of time for discharg- 
ing the defective products, depending on the length of 

30 the product detected by the length sensor. 

According to a still preferred embodiment of the 
invention, a reset program is provided whereby the case 
packer is made to operate continuously for a specified 
period of time when starting up so as to discharge all 

35 products remaining on their path of transportation. In 
the meantime, the sorting unit continuously discharges 
the products on the upstream side of the sorting unit. 

With a case packer thus structured, the sorting unit 
can single-handedly discharge defective products away 

40 from the path of transportation and at the same time 
arrange normal products in two or more rows. Thus, a 
large packer is not necessary to achieve these proc- 
esses according to this invention. The use of quasi-cir- 
cular members for this purpose can keep the size of the 

45 packer reasonably small. With the packer controlled as 
described above, furthermore, the packer operation can 
be started easily and the reset time can be reduced sig- 
nificantly. 

so Brief Description of the Drawings 

The accompanying drawings, which are incorpo- 
rated in and form a part of this specification, illustrate an 
embodiment of the invention and, together with the 
55 description, serve to explain the principles of the inven- 
tion. In the drawings: 

Rg. 1 is a schematic side view of a case packer 
embodying this invention for showing its overall 
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structure; 

Fig. 2 is a schematic plan view of the case packer of 
Fig. 1 for indicating paths of travel by the products; 
Fig. 3 is an enlarged side view of the interior of an 
upstream end portion of the case packer of Fig. 1 ; 5 
Fig. 4 is a partially sectional plan view of the sorting 
unit of the case packer of Fig. 1 ; 
Fig. 5 is a sectional view taken along line 5-5 of Fig. 
4; 

Fig. 6 is a back view of the sorting unit of Figs. 4 
and 5; 

Fig. 7 is a side view of a central portion of the align- 
ing unit of the case packer of Fig. 1 ; 
Fig. 8 is a view taken along line 8-8 of the packing 
unit of the case packer of Fig. 1 ; and 
Fig. 9 is a block diagram of a control unit of the case 
packer of Fig. 1 for controlling the transportation of 
products from the moment they are received by the 
weighing unit until they are delivered into the pack- 
ing unit. 

Detailed Description of the Invention 

As shown in Figs. 1 and 2, a case packer 1 accord- 
ing to this invention may be broadly characterized as 
comprising a weighing unit 2, an inspection unit 3, a 
sorting unit 4. an aligning unit 5 and a packing unit 6 for 
automatically filling a container such as a cardboard box 
Y efficiently and at a high density with packaged prod- 
ucts X such as potato chips having a specified weight 
and sealed in a bag. The weighing unit 2 is not only for 
transporting packaged articles X dropped, say, from a 
bag maker-packaging machine (not shown) in a speci- 
fied general direction of transportation indicated by 
arrow A but also for weghing the received products X. 
The inspection unit 3 is for transporting the weighed 
products X received from the weighing unit 2 along an 
upwardly sloped path while inspecting the seal condi- 
tion of the bags and measuring their lengths. The sort- 
ing unit 4 is for discarding those of the products X 
determined to be defective by the inspection unit 3 to 
the left, as indicated by arrow B, and allowing those 
determined to be normal to proceed further in the down- 
stream direction but in two rows, some proceeding 
straight as indicated by arrow C, while the others by 
being displaced to the right as indicated by arrow D. The 
aligning unit 5 is for aligning a specified number of prod- 
ucts X in each of the two rows in which they are received 
from the sorting unit 4 such that their edge parts 
sequentially overlap in the direction of their transporta- 
tion and transporting them in two rows and in their 
sequentially overlapped and aligned condition into the 
packing unit 6. The packing unit 6 is for picking up the 
group of products X received in two rows from the align- 
ing unit 5, each row containing a specified number of 
mutually overlapping products X, and packing them at a 
high packing density into a cardboard box Y which has 
been independently brought into the packing unit 6 on a 
box conveyor 56. 



As shown more in detail in Fig. 3, the weighing unit 
2 includes a first conveyor 21 and a second conveyor 
22. The first conveyor 21 is for receiving the products X 
sequentially dropped thereonto through a chute 21 h 
and transporting them in the direction of transportation 
A. The second conveyor 22 is disposed on the down- 
stream side of the first conveyor 21 and serves to trans- 
port the products X in a somewhat upward direction. 
Each conveyor 21 or 22 is provided with a pair of rollers 
21b and 21c or 22b and 22c rotatably supported by a 
supporting frame 21a or 22a, an endless belt 21d or 22d 
which may be a timing belt stretched therebetween, and 
a drive motor 21f or 22f attached to the support frame 
21a or 22a and serving to drive the roller 21c or 22c 
through a transmission belt 21 e or 22e. 

The support frame 21a of the first conveyor 21 is 
attached to a bracket 21 g set on a base 23 affixed to the 
weighing unit 2 through a support shaft 21c' of the roller 
21c such that the first conveyor 21 can be swung around 
the support shaft 21c* and that the height of its 
upstream end can be properly adjusted according to the 
dimensions of the bag maker-packaging machine from 
which the products X are supplied. 

The support frame 22a of the second conveyor 22 
is attached to the same base 23 as explained above 
through a leg member 22g. Although not shown in Fig. 
2, a weighing device (indicated by numeral 24 in Fig. 9) 
which may comprise a load cell is provided inside the 
support frame 22a such that the weight of the product X 
being transported on its belt 22d can be measured. 

The inspection unit 3 includes a third conveyor 31 
comprising a pair of rollers 31b and 31c rotatably sup- 
ported by a support frame 31a, an endless belt 31d 
which may be a timing belt stretched between these roll- 
ers 31b and 31c. and a drive motor 31f for driving the 
roller 31c through a transmission belt 31 e. The support 
frame 31a is affixed to brackets 32 and 33 set inside the 
inspection unit 3. 

The inspection unit 3 also includes an evening 
device 34 and a seal checker 35 disposed in this order 
along the transportation path of the products. The 
evening device 34 is for making the height of the prod- 
ucts X even while they are being transported on the 
third conveyor 31 , and the seal checker 35 is for detect- 
ing defectively sealed bags. The evening device 34 and 
the seal checker 35 are structured alike, each compris- 
ing L-shaped linking members 34a or 35a rotatably sup- 
ported by the support frame 31a around support shafts 
34a* or 35a\ a compression plate 34b or 35b and a cyl- 
inder device 34d or 35d. The compression plates 34b 
and 35b are each rotatably supported at a top end part 
of the linking members 34a or 35a and disposed above 
the belt 31d. The cylinder devices 34d and 35d are each 
rotatably supported by the frame 31a around a support 
shaft 34d' or 35d\ having a piston rod 34c or 35c rotat- 
ably connected to the lower end part of the linking mem- 
ber 34a or 35a. As the compression plates 34b and 35b 
are moved up and down, the linking members 34a and 
35a swing around the support shafts 34a' and 35a' such 
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that the piston rods 34c and 35c can move outward and 
inward . 

The compression plates 34b and 35b are normally 
biased downward with a specified pressure by the cylin- 
der devices 34d and 35d. The compression plate 34b of 
the evening device 34 makes use of this downward 
force to make even the height of the products X being 
transported on the third conveyor 31. The cylinder 
device 35d of the seal checker 35 is provided with a lin- 
ear encoder 35e for detecting the displacement of its 
piston rod 35c and thereby detecting products with 
defective sealing as they are being transported on the 
third conveyor 31. 

Protective plates 25 and 36 are provided next to the 
second conveyor 22 of the weighing unit 2 and the third 
conveyor 31 of the inspection unit 3 in order to prevent 
the products X from falling down. Near the entrance to 
the seal checker 35 on the protective plate 36 for the 
inspection unit 3 is a product length sensor 37 for 
detecting the passing of each product X such that its 
length can be determined from the time it takes to pass 
in front of the sensor 37. 

As shown in Figs. 4, 5 and 6, the sorting unit 4 has 
a rectangular frame 41 with an open upper surface, set, 
as shown in Fig . 1. on a base structure 1a of the case 
packer 1. Many mutually parallel rollers 42 are rotatably 
supported thereby at elevated positions, protruding 
slightly upward through upper openings 41a of the 
frame 41 to define a surface for transporting the prod- 
ucts X thereon. 

Below these rollers 42 is a shaft 43 rotatably sup- 
ported by the frame 41 perpendicularly to the rollers 42. 
A drive motor 44 is set inside the frame 41 through a 
bracket 44a, and an endless timing belt 44d is stretched 
between a pulley 43a on this shaft 43 and the drive shaft 
44b of this motor 44. Power-communicating ropes 42b 
are wound between circumferentially formed grooves 
42a on the rollers 42 and the shaft 43 such that the 
rotary motion of the drive shaft 44b of the motor 44 is 
communicated to each of the rollers 42 through these 
ropes 42b, causing the product X delivered from the 
inspection unit 3 onto these rollers 42 to be transported 
further in the downstream direction indicated again by 
arrow A. The inspection unit 3 and the sorting unit 4 are 
so positioned with respect to each other that the product 
X delivered from the inspection unit 3 will be deposited 
on the upper left-hand side of the sorting unit 4 with ref- 
erence to Fig. 4, and indicated by numeral 40 in Fig. 2. 

Directly below the rollers 42 is a set of three shafts 
45 rotatably supported by the frame 41 perpendicularly 
to the rollers 42, that is, in the direction of motion A of 
the products X and on the left-hand side of the rollers 42 
as seen in the direction of arrow A. A drive motor 46 
therefor is attached to the inner surface of the back wall 
41b of this sorting unit 4 on its downstream side. The 
back ends of these three shafts 45 and the tip of the 
drive shaft 46a of this drive motor 46 all penetrate and 
protrude from the back surface of this back wall 41 b of 
the sorting unit 4, and an endless timing belt 48 is 



stretched over pulleys 45a and 46b attached to these 
backwardly protruding parts of the shafts 45 and 46a as 
well as a tension pulley 47 such that the rotary motion of 
this drive motor 46 can be communicated to the three 

5 shafts 45. 

A plurality (five in this example) of sorting members 
49 are provided where delivered products from the 
inspection unit 3 are deposited on the rollers 42, that is, 
on the upper left-hand part as seen in Fig. 4 and indi- 

10 cated by numeral 40 in Fig. 2. Each of these sorting 
members 49 is quasi-circular, having the shape of a cir- 
cle with a smaller portion thereof removed along a 
straight line 49a (and hence is larger than a semi-circle), 
and is mounted to one of the three shafts 45 through the 

is center. They are so designed that, when the shafts 45 
are rotated and their straight edges 49a are horizontal 
above the shafts 45 (as shown by solid lines in Fig. 4), 
they are in a retracted position and do not protrude 
above the surface of transportation by the rollers 42. If 

20 the shafts 45 are rotated from this retracted position in 
the direction shown by arrow B or D shown in Figs. 4 
and 5, the sorting members 49 protrude above the roll- 
ers 42 as shown by broken lines in Fig. 5. 

With the sorting unit 4 thus structured, the product 

25 X delivered from the inspection unit 4 is transported 
directly in the direction of arrow A (or as indicated by 
arrow C) if the sorting members 49 are in their retracted 
positions. If the shafts 45 are rotated to the left or to the 
right from the retracted position as a product X is trans- 

30 ported on the rollers 42, the product X is lifted by the cir- 
cular edge parts 49b from the upper surfaces of the 
rollers 42 and pushed transversely as indicated by 
arrow B or D by the rotary motion of the sorting mem- 
bers 49. If the product X is pushed in the direction of 

35 arrow B, it is discharged onto a discharge conveyor 8 
shown in Fig. 2. If the product X is pushed in the direc- 
tion of arrow D, it remains on the rollers 42 and travels 
parallel to those which travel straight over the rollers 42. 
The aligning unit 5, as shown in Figs. 1, 2 and 7, 

40 includes a total of three (first, second and third) support 
frames 51a, 52a and 53a set along the direction of 
motion A of the products X on the base structure 1a of 
the case packer 1 . The first support frame 51a supports 
thereon a first conveyor 51 which is slightly upwardly 

45 sloped, and the second support frame 52a supports 
thereon a second conveyor 52 and a third conveyor 53 
which are also slightly upwardly sloped and somewhat 
shorter than the first conveyor 51. The third support 
frame 53a includes a fourth conveyor 54 which extends 

so horizontally into the packing unit 6. As will be explained 
below, the fourth conveyor 54 of the aligning unit 5 
serves also as a product supplying conveyor in the 
operation of the packing unit 6 and hence will also be 
referred to as "the product supplying conveyor 54" in 

55 connection with the packing operations inside the pack- 
ing unit 6. 

These four conveyors 51-54 of the aligning unit 5 
are all structured similarly as described above for the 
conveyors 21 , 22 and 31 of the weighing unit 2 and the 
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inspection unit 3. Their structure will be described for 
the completeness of disclosure, but only very briefly. As 
shown in Figs. 1 and 7, pairs of rollers 51b, 51c, 52b, 
52c, 53b, 53c, 54b and 54c are rotatably supported 
each by corresponding one of the support frames 51a, 5 
52a and 53a, and belts 51 d, 52d, 53d and 54d which 
may be endless timing belts are stretched thereover. 
Drive motors 51 f, 52f, 53f and 54f each attached to cor- 
responding one of the support frames 51 a, 52a and 53a 
communicate their rotary power through power commu- 10 
nicating means shown at 51 e, 52e, 53e and 54e in Figs. 
1 and 7. 

The end on the upstream side of the second con- 
veyor 52 is disposed below the end on the downstream 
side of the first conveyor 51 such that the products X is 
delivered by the first conveyor 51 will be dropped onto 
the second conveyor 52 to be transported in the general 
direction of motion shown by arrow A. 

A discharge timing sensor 55 is disposed near the 
downstream end part of the first conveyor 51 , as shown 20 
in Fig. 7. The discharge timing sensor 55 is similar to the 
product length sensor 37 explained above with refer- 
ence to the inspection unit 3. The discharge timing sen- 
sor 55 serves to detect the passing of the rear end of 
each product X for determining the timing of its dropping 25 
from the first conveyor 51 . It is preferred that each of the 
drive motors 51 f, 52f. 53f and 54f be a servo motor of 
which the rotation can be controlled by the number of 
output pulses. 

The packing unit 6 according to this invention will be 30 
described next with reference to Fig. 8, as comprising a 
housing 61, a swinging elongated member referenced 
herein as "the arm 63", a servo motor 62 for its rotary 
motion, support members 64, suction pads 65 attached 
in pairs at both ends of the arm 63, a first elevator mech- 35 
anism 66 and a second elevator mechanism 67. More in 
detail, the housing 61 includes a top wall 61a and a pair 
of side walls 61 b and 61c to enclose therein the product 
supplying conveyor 54 (referred to above as "the fourth 
conveyor of the aligning unit 5) and another conveyor 40 
56 (herein referred to as "the box conveyor") disposed 
parallel thereto for transporting containers such as card- 
board boxes Y. The servo motor 62 is affixed at an ele- 
vated position inside the housing 61 and its drive shaft 
62a undergoes a reciprocating angular motion of 180° 45 
intermittently. The arm 63 is affixed to the drive shaft 
62a of the servo motor 62 so as to rotate reciprocal ngly 
in a horizontal plane between a first position above the 
product supplying conveyor 54 and a second position 
above the box conveyor 56 for transporting containers, so 
The support members 64 are vertically elongated and 
supported by the arm 63 at its both ends so as to be 
movable vertically upward and downward. Two of the 
suction pads 65 are attached to the bottom part of each 
of the support members 64 for sucking up the products 55 
X at a specified pick-up position on the product supply- 
ing conveyor 54 and releasing them at a specified drop- 
off position. The first elevator mechanism 66 is for 
engaging selectively with the support members 64 



above the pick-up position and moving them vertically 
upward and downward. The second elevator mecha- 
nism 67 is for engaging with the support members 64 
above the specified drop-off position and moving them 
vertically upward and downward. 

A blower 68 is disposed below the product supply- 
ing conveyor 54. Flexible pipes 68a are attached thereto 
and extend to the support members 64 to be connected 
to the suction pads 65 such that the products X brought 
to the pick-up position can be sucked up. Because the 
suction pads 65 are provided at both end parts of the 
elongated arm 63 opposite from each other with respect 
to its axis of rotation, products X can be picked up from 
the product supplying conveyor 54 and deposited in a 
box Y on the box conveyor 56 at the same time as the 
arm makes a one-half turn around its axis of rotation. 
Because the products X are brought into the packing 
unit 6 in two rows and picked up by the suction pad 65 
while remaining arranged in two rows, the packing of the 
box can be effected more efficiently according to this 
invention. 

The portion of a control unit for the case packer 1 
for controlling the transportation of products X from its 
weighing unit 2 to the packing unit 6 is schematically 
shown at 7 in Fig. 9. Thus, the control unit 7 receives 
weight signals from the weighing device 24 of the 
weighing unit 2, inspection signals from the seal 
checker 35 and length signals from the product length 
sensor 37, and timing signals from the discharge timing 
sensor 55 of the aligning unit 5 and, on the basis of 
these received signals, outputs drive signals to the drive 
motors 21 f and 22f of the weighing unit 2, the third drive 
motor 31 f of the inspection unit 3, the motor 44 of the 
sorting unit 4, the servo motor 46 and each of the four 
drive motors 51f, 52f, 53f and 54f of the aligning unit 5 
such that defective products are discarded off the path 
of transportation and a specified number of only normal 
products are aligned with their front and back edges 
overlapped by a specified distance and delivered to the 
packing unit 6. 

Next, the control operations by the control unit 7 will 
be explained more in detail. 

After each packaged product X is delivered to the 
upstream end of the weighing unit 2, it is transported by 
its first conveyor 21 to the second conveyor 22 on the 
downstream side. The second conveyor 22 stops 
momentarily to have the product X weighed by the 
weighing device 24 provided inside the second con- 
veyor 22 and then starts its motion again to deliver the 
weighed product X to the inspection unit 3. Although not 
shown in the figures, there is a third sensor, similar to 
the product length sensors 37 of the inspection unit 3 
and the discharge timing sensor 55 of the aligning unit 
5. for detecting the presence of a product at the position 
of the weighing device 24. serving to cause the control 
unit 7 to stop the drive motor 22f for the second con- 
veyor 22 when this sensor detects the arrival of a new 
product X at the position of the weighing device 24 and 
to restart its motion when the weight signal from the 
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weighing device 24 stabilizes. 

The product X delivered to the inspection unit 3 is 
transported by its third conveyor 31 to the sorting unit 4. 
In the meantime, its shape is made even by the com- 
pression plate 34b of the evening device 34 provided 
along the path of transportation, and the condition of its 
sealing is checked by the seal checker 35. The length of 
the product X is calculated by the control unit 7 by 
measuring the time it takes to pass the product length 
sensor 37. It is to be noted that the product length sen- 
sor 37 is near the entrance to the seal checker 35 but it 
is designed such that if a product X with a normal length 
enters the seal checker, its front end will be still on the 
third conveyor 31 of the inspection unit 3 and will have 
not reached the sorting members 49 of the sorting unit 
4 as of the time when its rear end is detected by the 
product length sensor 37. Thus, the product X is deliv- 
ered to the delivery position 40 of the sorting unit 4 only 
after it has been determined whether its length is nor- 
mal or not. 

The control unit 7 also serves to observe the posi- 
tion of the piston rod 35c by the encoder 35e from the 
moment when a product X enters the seal checker 35 
and its front end is detected by the product length sen- 
sor 37 until a specified approximate length of time 
required for the product X to entirely come inside the 
seal checker 35. determining whether the displacement 
value is over a specified value or not. If the displace- 
ment value is less than the specified value, the control 
unit 7 concludes that the bag has no leak. If otherwise, 
it concludes that the product X is defective. In this con- 
trol, it is preferable to set this length of time equal to the 
time required for the front end of the product X to reach 
the sorting members 49 of the sorting unit 4 so as to 
prevent a delay in the response in the sorting operation 
against a product which may be normal in length but is 
determined defective by this test. 

The product X delivered from the inspection unit 3 
to the delivery position 40 of the sorting unit 4 is further 
transported in the downstream direction by the rollers 
42. Those products X determined to be normal by the 
time they were delivered to the sorting unit 4 are sepa- 
rated into two rows on the rollers 42 but those deter- 
mined to be defective are discarded away from the path 
of transportation. Initially, the control unit 7 not only acti- 
vates the drive motor 44 to cause the rollers 42 to rotate 
but also controls the servo motor 46 such that the sort- 
ing members 49 are in their retracted base positions, 
without protruding above the top surfaces of the rollers 
42. For a defective product, whether due to its weight 
measured by the weighing device 24, due to a leak in 
the bag detected by the seal checker 35 or due to its 
incorrect length detected by the product length sensor 
37, the control unit 7 controls the servo motor 44 such 
that the sorting members 49 will turn to the left from 
their retracted positions, thereby lifting the incoming 
defective product and moving it transversely to the left to 
discharge it onto the discharge conveyor 8 away from its 
normal path of transportation to the aligning unit 5. For 



products determined to be normal regarding all these 
test results, the control unit 7 alternates the action of 
keeping the sorting members 49 in their retracted base 
positions so as to allow the products to go straight as 

5 indicated by arrow C and the action of rotating the sort- 
ing members 49 from their retracted positions to the 
right as indicated by arrow D. As a result, normal prod- 
ucts are divided into two mutually parallel rows, as 
shown in Fig. 2, and delivered into the aligning unit 5 on 

/o the downstream side. In summary the products X 
received by the sorting unit 4 are separated in three 
directions B, C and D, depending upon whether they are 
defective or normal. 

The rotary motion of the sorting members 49 is 

75 adjusted so as to start at the time of discharge of the 
product X onto the sorting unit 4, calculated from the 
time when the product X passed the product length sen- 
sor 37. 

The angle by which the sorting members 49 are 

20 rotated to push a product in the directions indicated by 
arrow B and D is varied by the control unit 7 according 
to the measured length of the defective product to be 
discharged. Thus, if the product to be discharged has a 
short bag length, the sorting members 49 are rotated by 

25 a smaller angle. If the product to be discharges is 
longer, the angle of rotation of the sorting members 49 
is increased accordingly, or they can even be made to 
rotate repeatedly. This control can respond to situations 
when an error in the bag maker-packaging machine, for 

30 example, results in a product packaged in an abnor- 
mally long bag. The angle of rotation of the sorting 
members 49 is calculated on the basis of the length of 
the product measured by the product length sensor 37. 
The normal products X delivered from the sorting 

35 unit 4 to the aligning unit 5 in two rows are made into 
groups of a specified number in each of the rows, 
aligned such that they overlap in the direction of trans- 
portation by a specified length and delivered further 
downstream to the packing unit 6. 

40 Regarding the aligning unit 5. the control unit 7 acti- 
vates its first conveyor 51 to transport the incoming 
products X sequentially, dropping them onto the 
upstream end of the second conveyor 52. The number 
of products X in each row thus dropped onto the second 

45 conveyor 52 is monitored by the timing sensor 55, and 
when a specified number of products X have been 
dropped in either of the rows, the servo motor 51 f for the 
f irst conveyor 51 is stopped. In this operation, the timing 
for the stopping of the first conveyor 51 is determined by 

so calculating the time of travel after the last of the speci- 
fied number of products X is detected by the timing sen- 
sor 55. As the servo motor 51f for the first conveyor 51 
is thus stopped, all the drive motors on the upstream 
side are also stopped such that the products X will not 

55 be overlapped on their path of transportation. 

The servo motors 52f and 53f for the second and 
third conveyors 52 and 53 are activated intermittently, 
as explained above, moving the second and third con- 
veyors 52 and 53 intermittently by a specified distance 
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every time a product X is dropped onto the second con- 
veyor 52 from the first conveyor 51. In other words, 
these conveyors 52 and 53 are moved forward every 
time products X of the same order in the two rows are 
dropped from the first conveyor 51 . If the products of the 
same order in two rows are not abreast of each other 
and are dropped at different times, the intermittent 
motion of the two conveyors 52 and 53 will be started 
after the second of the two products of the same order 
is dropped and discharged. This specified distance is, 
as shown in Fig. 7, shorter by m than the length of the 
bags for the products X. This is repeated until the spec- 
ified number of products X dropped from the first con- 
veyor 51 are aligned in each of the two rows in a 
mutually overlapped group as shown in Fig. 7. 

When the last of the group of products X in each 
row has been thus overlappingly aligned, the control 
unit 7 causes the second and third conveyors 52 and 53 
to move in a continuous motion to deliver these groups 
in two rows of mutually overlapped products X all at 
once onto the fourth conveyor 54. The servo motor 54f 
for the fourth conveyor 54 is controlled such that the 
products X in two rows thereon are carried to the speci- 
fied pick-up inside the packing unit 6. 

During this continuous motion of the groups of 
products X onto the fourth conveyor 54, the control unit 
7 switches the mode of operation of the second con- 
veyor 52 from continuous to intermittent as soon as the 
rear end of this group of products X clears the second 
conveyor 52 and passes onto the third conveyor 53. By 
this manner of control, the aligning unit 5 can start 
receiving the next group of products X from the sorting 
unit 4, without waiting until the entire group of the prod- 
ucts X is discharged onto the fourth conveyor 54. It now 
goes without saying that this improves the efficiency of 
operation of the case packer 1 as a whole. 

According to a still more improved mode of control, 
the intermittent mode of movement of the second con- 
veyor 52, as well as the delivery of products X from the 
first conveyor 51, may be restarted without waiting until 
the rear end of the preceding group of products X 
passes onto the third conveyor 53. It may be started 
when there is only the last one of the preceding group of 
products left on the second conveyor 52 such that this 
last product of the preceding group will be discharged 
onto the third conveyor 53 in the next cycle of the inter- 
mittent motion of the second conveyor 52, together with 
the first product X of the next group to be formed. This 
can improve the overall efficiency of the case packer 1 
even more. 

Another characteristic control by the control unit 7 
will be described next. 

As should be clear from the description given 
above, the case packer 1 according to this invention car- 
ries out many processes on the products while trans- 
porting them into its packing unit 6. Thus, the control 
unit 7 not only receives many kinds of data which are 
necessary for the control but also must store them and 
control the transportation of the products X based on 



these stored data. If the control unit 7 is shut down by a 
power failure, for example, these stored data are nor- 
mally destroyed, and it becomes impossible to restart 
the operation of the case packer 1 as a whole. The oper- 
5 ator will then be required to manually remove all the 
products remaining on their path of transportation such 
that the transportation process can be started from the 
beginning. 

According to a preferred embodiment of this inven- 

io tion, the control unit 7 is programmed to operate all con- 
veyors of the units 2, 3, 4 and 5 continuously for a 
specified length of time at the start-up of the case 
packer 1 such that all products X remaining on the path 
of transportation at the time will be discharged. In the 

15 meantime, the sorting members 49 of the sorting unit 4 
are rotated continuously in the direction of arrow B such 
that all products X on the upstream side of the sorting 
unit 4 will be discharged onto the discharge conveyor 8. 
Those which have already been inspected and deter- 

20 mined to be normal are discharged onto another dis- 
charge conveyor 9 disposed further downstream to the 
packing unit 6, as shown in Fig. 2, although those which 
have not been inspected yet are separately discharged 
together with those determined to be defective. In other 

25 words, the products remaining on the path of transpor- 
tation are collected at different places, depending on 
their classifications. This improves the efficiency of 
operation and reduces the reset time of the case packer 
1 as a whole. 

30 Although the invention was described above with 
reference to only one embodiment, this embodiment is 
not intended to limit the scope of the invention. All mod- 
ifications and variations of the description give above, 
which may be apparent to a person skilled in the art, are 

35 intended to be within the scope of this invention. 

A case packer has an inspection unit, a packing unit 
and a sorting unit. The inspection unit is disposed on 
the upstream side of a path of transportation for trans- 
porting packaged products and inspects conditions of 

40 the products being transported on the path and thereby 
distinguishes defective products from normal products. 
The packing unit is disposed on the downstream side 
and packs a container simultaneously with products 
delivered to it in a plurality of rows. The sorting unit is 

45 disposed between the inspection unit and the packing 
unit and discharges the defective products away from 
the normal path of transportation but arranges the nor- 
mal products in the plurality of rows. The sorting unit 
uses quasi-circular members with a straight edge. They 

50 are rotatable in a plane perpendicular to the path in both 
directions from a retracted position at which they do not 
protrude into the transportation path of the products and 
serve to discharge each of defective products by rotat- 
ing in one direction. The normal products are arranged 

55 in two rows as these quasi-circular members either 
remain in their retracted positions or rotate in the oppo- 
site direction to push the product transversely. 
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Claims 

1 . A case packer comprising: 

an inspection unit disposed on an upstream 
side of a path of transportation for packaged 
products for inspecting each of said products 
being transported on said path and thereby dis- 
tinguishing defective products from normal 
products; 

a packing unit disposed on an downstream 
side of said path for packing a specified con- 
tainer simultaneously with products delivered 
thereto in a plurality of rows on said path; and 
a sorting unit disposed between said inspec- 
tion unit and said packing unit along said path 
for discharging said defective products away 
from said path and arranging said normal prod- 
ucts in said plurality of rows on said path. 

2. The case packer of claim 1 wherein said sorting unit 
includes a plurality of quasi-circular members each 
with a circular shape with a smaller portion 
removed along a straight edge so as to leave a 
larger portion than said smaller portion to serve as 
said quasi-circular member, said quasi-circular 
members is rotatable in a plane perpendicular to 
said path in both directions from a retracted position 
at which said quasi-circular members do not pro- 
trude into said path, said quasi -circular members 
discharges each of said defective products by rotat- 
ing in one direction in said perpendicular plane, and 
said quasi-circular members arrange said normal 
products in said plurality of rows by remaining in 
said retracted position to thereby allow said normal 
products to move straight and rotating oppositely to 
said one direction to thereby move said normal 
products transversely to said path. 



sorting unit continuously discharging away from 
said path those of said products on the upstream 
side of said sorting unit while said reset program is 
run. 

5 

6. The case packer of claim 2 which runs a reset pro- 
gram by continuously operating for a specified 
period of time when starting up so as to discharge 
all of said products remaining on said path, said 
io sorting unit continuously discharging away from 
said path those of said products on the upstream 
side of said sorting unit while said reset program is 
run. 

15 7. The case packer of claim 3 which runs a reset pro- 
gram by continuously operating for a specified 
period of time when starting up so as to discharge 
all of said products remaining on said path, said 
sorting unit continuously discharging away from 

20 said path those of said products on the upstream 
side of said sorting unit while said reset program is 
run. 

8. The case packer of claim 4 which runs a reset pro- 
25 gram by continuously operating for a specified 

period of time when starting up so as to discharge 
all of said products remaining on said path, said 
sorting unit continuously discharging away from 
said path those of said products on the upstream 
30 side of said sorting unit while said reset program is 
run. 



35 



3. The case packer of claim 1 wherein said inspection 40 
unit includes a length sensor for measuring the 
length of products being transported on said path, 
and said sorting unit is operated for a variable 
length of time depending on the length detected by 
said length sensor for discharging said defective 45 
products. 



4. The case packer of claim 2 wherein said inspection 
unit includes a length sensor for measuring the 
length of products being transported on said path, so 
and said sorting unit is operated for a variable 
length of time depending on the length detected by 
said length sensor for discharging said defective 
products. 

55 

5. The case packer of claim 1 which runs a reset pro- 
gram by continuously operating for a specified 
period of time when starting up so as to discharge 
all of said products remaining on said path, said 
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